Characterization of the membrane domain Nqo11 subunit of the proton-translocating NADH-quinone oxidoreductase of Paracoccus denitrificans.
The proton-translocating NADH-quinone oxidoreductase (NDH-1) of Paracoccus denitrificans consists of at least 14 unlike subunits (designated Nqo1-14). The NDH-1 is composed of two segments (the peripheral and membrane segments). The membrane domain segment appears to be made up of seven subunits (Nqo7, -8, -10-14). In this report, the characterization of the Paracoccus Nqo11 subunit has been investigated. An antibody against the C-terminal 12 amino acid residues of the Paracoccus Nqo11 subunit (Nqo11c) has been raised. The Nqo11c antibody reacted with a single band (11 kDa) of the Paracoccus membranes and cross-reacted with Rhodobactor capsulatus membranes. The Nqo11 subunit was not able to be extracted from the Paracoccus membranes by NaI or alkaline treatment, unlike the peripheral subunits (Nqo1 and Nqo6). The C-terminal region of the Paracoccus Nqo11 is exposed to the cytoplasmic phase. For further characterization of the Paracoccus Nqo11 subunit, the subunit was overexpressed in Escherichia coli by using the maltose-binding protein (MBP) fusion system. The MBP-fused Nqo11 subunit was expressed in the E. coli membranes (but not in soluble phase) and was extracted by Triton X-100. The isolated MBP-fused Nqo11 subunit interacted with the phospholipid vesicles and suppressed their membrane fluidity. Topological studies of the Nqo11 subunit expressed in E. coli membranes have been performed by using cysteine mapping and immunochemical analyses. The data suggest that the Nqo11 subunit has three transmembrane segments and its C-terminus protrudes into the cytoplasmic phase.